Quantitation of red cell deformability during progressive deoxygenation and oxygenation in sickling disorders (the use of an automated Ektacytometer).
1. The Ektacytometer, which allows quantitation of cell fluidity under known environmental conditions, has been recently modified so that cells can be exposed to any desired O2 tension during shear stress. 2. Heterozygotes (HbAS)show a pO2 vs deformability curve which varies from patient to patient in relation to the quantity of HbS. In the high viscosity medium used for this measurement, erythrocytes are normally deformable at any pO2 from 5 mmHg to normoxic conditions, at physiologic pH [7.3] and osmolarity (290 mOsm Kg-1). Modulation of the pH and osmolarity induces cell rigidity at different pO2 below 40 mmHg. 3. Homozygotes (HbSS) blood contains heterogeneous erythrocyte populations from the reticulocytes to abnormally dense cells (heterogeneity in cell volume, Hb concentration, shape, etc.). After separation by differential centrifugation, the various fractions each show a characteristic response to pO2 changes, pH, osmolarity and other parameters, which are specific to each patient and his pathological status at a given time. 4. This method was used to evaluate the activity of anti-sickling drugs. In addition, the action of such compounds on normal cells gives information on the mechanism of activity (changes in volume, in oxygen affinity, membrane properties or other--yet poorly explored--parameters). 5. This new application of the Ektacytometer may be of value for a) evaluating anti-sickling drugs and designing new therapeutic modalities, b) monitoring therapy of sickle cell patients, and c) research into the phenomenon of sickling.